This document provides the mathematical details for the statistical issues that arose in the manuscript entitled Genetic complexity of hypertrophic cardiomyopathy revealed by high throughput sequencing.
Bringing the data into the R software
We first load the data into R. The numbers below indicate, for each gene, the frequencies of candidate variants (i.e. non-synonymous and rare in the 1,000 genomes dataset) cases and controls. 2 Estimating the proportion of cases explained for each gene
The most difficult question is the following: for a gene of interest, and given the estimated frequencies of candidate variants in controls and cases, how can we estimate the confidence interval for the proportion of HCM cases explained by this class of variants in that gene? Mathematically, we use the following notations:
x is the frequency of candidate variants in controls and x + y is the frequency of candidate variants in cases. The parameter y refers to the additional proportion of cases whose disease is caused by mutations in that gene. What we are after is a confidence interval for y.
Here, X is a nuisance parameter and we use a profile likelihood argument to get rid of this parameter. Precisely, we set up a grid of values for y and for each of these we find the value of x that maximizes the lieklihood of the data. The function that we use to obtain the confidence interval for the parameter y is below. n 1 = 1, is the number of controls and n 2 = 180 is the number of cases.
> joint.estimate <-function(n1, n2, x1, x2) { + y <-seq(0, 3*x2, x2/100) ##grid of values for y + + ## Now here is the likelihood function + my.fn <-function(x, y) ( -floor(x1*n1)*log(x) + -(n1 -floor(x1*n1))*log(1-x) + -floor(x2*n2)*log(x+y) + -(n2 -floor(x2*n2))*log(1-x -y)) + prof <-rep(NA, length ( We can now estimate this confidence interval for each gene in our dataset. Because each control/case has 2 chromosomes, if the frequency of candidate variants is f , then the proportion of cases with at least one causal variant is f 2 + 2f (1 − f ).
> for (i in 1:nrow(genes)) { + prop.controls <-2*genes$f. 
